*Background:* Nosocomial infection raises a serious public health problem, as indicated by large mortality rates of representative nosocomial pathogens such as methicilin-resistant *Staphylococcus aureus* (MRSA) and recent community and world-wide outbreaks of influenza and severe acute respiratory syndrome involving community hospitals. Epidemic modeling for general communities based on contact networks of individuals is a powerful tool for understanding those large-scale epidemic outbreaks. However, disease propagation may occur in health care facilities in a manner different from in a community because of different contact patterns in the two situations. We explore effective containment strategies against nosocomial infection by numerical simulations of epidemic dynamics on contact networks of a real hospital.

*Methods:* We construct contact networks of patients, nurses and doctors in a community hospital in Tokyo, Japan. We simulate the stochastic susceptible-infected-recovered model to investigate epidemic spreads in the hospital. We also simulate the effect of network-based intervention and vaccination protocols.

*Results:* Intervention methods that restrict communication between doctors and visits of doctors to different wards shrink final epidemic size more than the intervention method that directly protects patients. Vaccinating doctors with priority rather than patients or nurses is also effective. We also find that regardless of which occupation is vaccinated first, vaccinating those with many contacts to other individuals or randomly chosen individuals is inferior to vaccinating those with large so-called betweenness centrality, which measures how much an individual mediates communication between individuals. These results stem from the hierarchical and modular structure of the contact network of the hospital, in which dense substructure such as departments, wards, and rooms are globally but only loosely connected.

*Conclusion:* This study sheds light on the effect of network structure on nosocomial infection. By removing shortcuts between wards, which are owned by doctors, it is possible to reduce the risk of nosocomial outbreaks.
